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CLAIMS 



[Claim(s)] 

[Claim 1 ] It is the approach of manufacturing the heat shrink nature foam sheet material applied so that it may be used in order 
to form a contractile label on a container or a cup. - Introduce atmospheric gas into heat-of-fusion plasticity resin continuously 
as a foaming agent and in the configuration of a truncated cone-like web of making the shaft and a certain include angle of - 
extruder In order to extrude thermoplastics continuously through an extruder and to cool the interior of - mandrel The web of 
the shape of this truncated cone is continuously passed on the mandrel of internal intercooling. - Simultaneously, apply the air 
for cooling to the outside of this truncated web, and the foam sheet material obtained does not contain a foaming agent 
substantially. Therefore, said approach the contraction property does not change substantially when there is dimensional stability 
substantially in ordinary temperature, big shrinkage characteristics are in a lengthwise direction from a longitudinal direction at an 
elevated temperature and form material is stored. 

[Claim 2] The approach according to claim 1 of including introducing the blend agent chosen from the group which consists of 

diisodecyl adipate. adipic-acid JITORIDESHIRU. and trimellitic acid trioctyl into the fused thermoplastics. 

[Claim 3] The approach according to claim 2 the amount of said blend agent used is 3 or less % of the weight 

[Claim 4] The method according to claim 1 of having the co-extrusion process which consists of extruding the aforementioned 

form with a plastic film. 

[Claim 5] The approach according to claim 1 or 2 the amount of the atmospheric gas used is less than 3% of the weight of an 
amount 

[Claim 6] the method according to claim 1 of have the process which cool on the outside as it ask for the location of an 
extrusion point . the diameter of the ingredient an ingredient be extruded , and the diameter of a mandrel and the part of the 
gestalt of said truncated cone be extrude in extrude said ingredient in the shape of tubing , and pass a mandrel top for the 
ingredient an ingredient be extruded so that this ingredient be extrude by the form of a truncated cone and move in the direction 
which make the include angle of 45 degrees or more from the outlet of an extrusion hole 

[Claim 7] The method according to claim 6 of performing actuation which introduces the gas fluid for cooling toward the outside 
surface of this ingredient, in case said extrudate is extruded by the form of said truncated cone toward the direction of a mandrel 
and moves from an extrusion point in said cooling process. 

[Claim 8] The approach according to claim 7 of including making the aforementioned gas fluid for cooling flow in the migration 
direction of said extrudate. 

[Claim 9] The approach according to claim 8 the aforementioned include angle is 45 to 90 degrees. 

[Claim 1 0] The method according to claim 6 of having the process passed while arranging the ring for cooling in the location near 
the mandrel isolated from there and contacting the extrudate of the shape of said tubing to said ring for cooling. 
[Claim 11] The approach according to claim 10 of including producing a pressure differential in the location of said ring for 
cooling, and maintaining an extrudate by this, where said ring is contacted. 

[Claim 1 2] The method according to claim 11 of having the process which produces a pressure differential by maintaining the 
front face of the ring for cooling at a vacuum. 

[Claim 1 3] The method according to claim 1 2 of having the process which produces this vacuum by the device in which the path 
which leads in atmospheric air from the front face of a mandrel is prepared, and a vacuum produces this path top when an 
extrudate moves. 

[Claim 14] Pass a driving roller top for the web which consists of said extrudate. and between a winding roller and driver rollers is 
passed further. Subsequently, it has the process which is made to pass through a winding roller top and is rolled round on this 
winding roller. The approach according to claim 6 of including impressing compressive force toward the direction of said driving 
roller on the aforementioned winding roller, applying sufficient force for the whole width of face of said web by this further again, 
and controlling a gage band to the minimum. 

[Claim 1 5] An approach given in claim 1 which is what said resin becomes from polystyrene thru/or any 1 term of 1 4. 
[Claim 16] It is equipment for manufacturing the thermoplastic form product by which extrusion molding was carried out - A 
means to introduce said resin into said means of the means and - heating which heat said resin in the configuration of a tubular 
web. and carry out extrusion to it continuously, and extrusion continuously, - A means to introduce the atmospheric gas as a 
foaming agent continuously to said means of heating and extrusion, - A means to make it the extruded web which is generated 
from said extruder serve as the shape of an acute angle truncated cone to the shaft of an extruder continuously. - A means to 
pass said truncated cone-like web continuously on an internal intercooling mandrel so that the interior of the web concerned may 
be cooled. And so that it may be the means which applies cooling air to the shaft orientations of the outside of a - 
aforementioned truncated cone-like web continuously simultaneously and said outside surface may be cooled by the air for 
cooling introduced by that toward the outside surface of a truncated cone-like web moreover, a means by which the air for 
cooling flows near the extruder in the direction which met the truncated cone-like web near the internal intercooling mandrel in 
order for a residual foaming agent not to have the form material obtained substantially, and for there to be dimensional stability 
substantially in ordinary temperature and to make it there be no wave substantially — since — the becoming equipment 
[Claim 17] Equipment including the cooling ring in the location near the internal intercooling mandrel, and a means to pass said 
tubular web so that said cooling ring may be contacted before said tubular web passes the mandrel concerned according to claim 
16. 

[Claim 1 8] Equipment according to claim 1 7 which includes a means to make the location of said cooling ring produce a pressure 
differential so that the condition that the extrudate contacted said ring can be maintained. 

[Claim 19] Equipment according to claim 18 with which said means according to claim 18 includes a means to offer the path 
which falls out from the front face of a mandrel to atmospheric air so that a vacuum may arise, when an extrudate moves in the 
inside of a path. 

[Claim 20] Equipment according to claim 1 6 which has a means apply compressive force on said rolling-up roller toward the 
direction of said driving roller so that force sufficient in order to make into the minimum the means and the gage band which are 
made to pass the web of this ingredient through a driving roller top. are made to pass through between a rolling-up roller and 
driving rollers further, are subsequently made to pass through said rolling-up roller top, and are rolled round on this rolllng-up 
roller for the width of face of said web may be applied. 

[Claim 21] Equipment according to claim 16 which includes a means to introduce the blend agent chosen from the group which 



http://www4jpdl.ncipi.gojp/cgi~bin/tran.web.cgi_eije?u=http%3A%2 2005/04/05 



JP.07-064005.B [CLAIMS] 



2/2 ^— V 



consists of diisodecyl adipate. adipic-acid JITORIDESHIRU, and trimellitic acid trioctyl to heat-oMiision plasticity resin. 
[Claim 22] Equipment given in claim 16 which said means for supplying resin becomes from a means to supply polystyrene 
thru/or any 1 term of 21. 

[Claim 23] Equipment given in claim 16 which said means for supplying resin becomes from a means to supply polyolefine thru/or 
any 1 term of 21. 

[Claim 24] Are a heat shrink nature product by extrusion molding of the thermoplastic object applied so that it may be used in 
order to form the label which can be contracted on a container or a cup. introduce atmospheric gas into heat-of-fusion plasticity 
resin, and it lets an extruder pass. This thermoplastics is extruded in the form of a truncated cone-like web with a certain include 
angle to the shaft of this extruder. In order to coo) the interior of the web for said truncated coneHike web, an internal 
intercooling mandrel top is passed, producing [ consist of thermoplastic form material manufactured by passing the air for cooling 
on the outside of a truncated cone-like web simultaneously, and do not contain a residual foaming agent substantially, but have 
dimensional stability in ordinary temperature, and ]-substantially-wave; — and In having sufficient elasticity compressible for 
clearance of a gage band, and an elevated temperature There is a controllability of having the bigger shrinkage characteristics to 
a lengthwise direction than a longitudinal direction and the contraction rate in an elevated temperature. With the case where 
thermoplastics is made to foam using the foaming agent of changing [ even when continuing at a long period of time and storing 
this thermoplastic form material / a contraction property l-substantially., fluorocarbon. and hydrocarbons, reversely Said product 
characterized by covering prolonged storage and a eel dimension, opacity, stiffness, smooth nature, thickness, and a consistency 
not changing. 

[Claim 25] The product containing the blend agent chosen from the group which consists of diisodecyl adipate. adipic-acid 
JITORIDESHIRU, and trimellitic acid trioctyl according to claim 24. 

[Claim 26] The product according to claim 25 whose amount of said blend agent used is 3 or less % of the weight of melting resin. 

[Claim 27] The product according to claim 24 obtained from extruding the aforementioned product with a non^foaming plastic 
film. 

[Claim 28] A product given in any 1 term of claim 24-27 which is what said resin becomes from polystyrene. 

[Claim 29] A product given in any 1 term of claim 24-27 which is what said resin becomes from polyolefine. 

[Claim 30] A product according to claim 24 with [ thickness ] about 1 8 to 1 2 PCF in about 5 to 1 2 mils, and a consistency. 

[Claim 31] A product according to claim 24 with about 16 to 22 mils, and consistency abbreviation 12-14PCF in thickness. 

[Claim 32] The product according to claim 24 whose product is a label. 

[Claim 33] The label containing the non-foaming plastic film both extruded according to claim 32 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

Technical field this inventions of invention are plastic foam (foam) and a thing especially about the manufacture approach of 
polystyrene foam. 

It is common knowledge to use the foaming agent like chlorofluorocarbon independently in the case of manufacture of Prior-art 
polystyrene foam, or to use It for it with an alkane (generally a pentane or an isopentane). Since some chlorofluorocarbon and 
alkanes of ^Momc dissolve in polystyrene, the viscosity of the melt for extrusion falls, therefore melt is fully cooled, and a heavy 
load (shown by the ampere value) does not start the drive motor of an extruder. 

For example, a pentane and chlorofluorocarbon (for example, Freons 1 1 and 1 2) are dissolved in polystyrene in part Therefore, 
the viscosity of melt falls, it is cooled appropriately and melt follows. Extrusion actuation of the plastic material of this melting 
condition can be carried out in comparatively low temperature under a comparatively low load. It can control so that the form 
which has a smooth front face and a good appearance is obtained, carries out a deer and the dimension of the cell of this form 
becomes small, and opacity and other physical properties (for example, an orientation property, a contraction property, and 
stiffness) can be controlled further again. However, the exfiltration of a residual foaming agent is seen over remarkable long 
duration. When residual foaming agents decrease in number, a sheet-like molding ingredient contracts, thickness increases, and 
softening temperature temperature goes up. 

In case actuation which uses a contractile label in glassware or a plastic envelope, is made to contract a label on that spot on 
this container, and is attached in this container is performed, when to use said form as this label is wished, extrusion actuation is 
performed into a form ingredient and said contractile label can be manufactured by performing drawing actuation in one certain 
direction much more more violently than other directions. As for the label ingredient in this case, extruding with a plastic film is 
desirable, namely, it is desirable to perform co-extrusion actuation. However, in such a case, the contraction property of a label 
ingredient will change with the '»o|e**-exfiltration of a residual foaming agent variously. 

The method of performing thermoforming actuation to a polymer under a foaming condition, and manufacturing a form cast on 
U.S. Pat. No. 4.424.287 descriptions, is indicated. The foaming agent used for this approach serves as at least one sort of 
atmospheric gas from at least one sort of volatile plasticity foaming agents. It was usually required to operate it very carefully 
[ when manufacturing polymer form using the mixture which the early attempt which mixes a liquefied hydrocarbon and a gas 
foaming agent usually is not successful, therefore contains the high volatility foaming agent like a carbon dioxide conventionally ] 
as indicated by this patent specification. Therefore, when both inert gas like diacidHzing and volatile plasticity organic blowing 
agent like a pentane were used for this description like a publication, It was thought required for the product Immediately after 
extrusion actuation to perform thermoforming actuation. 

By the form manufacture approach given in a U.S. Pat. No. 4.436,679 description, actuation which introduces water and natural 
gas is performed to melt. 

The method of manufacturing a thermoforming product using atmospheric gas is indicated by the U.S. Pat. No. 4,470,938 
description, this approach — the bottom of application of pressure of a melting resin ingredient — a gas foaming agent — from a 
comparatively high-pressure gas source of supply — supplying — installation of the gas to the inside of this resin — ** — it 
consists of carrying out in discontinuous over multiple times by making the gas of the fixed volume into one batch, and carrying 
out by making a mobile piston cylinder assembly drive with the driving force which produced discontinuous supply of the gas of 
the aforementioned fixed volume in the source of supply of the aforementioned gas. Although the activity of two or more sorts of 
atmospheric gas is indicated by this patent specification, the effectiveness which atmospheric gas exerts on the quality of a 
product is not indicated, and the industrial practice of this approach is not indicated further again, either. 

The object of object this invention of invention uses the atmospheric gas which exists as a proper component in atmospheric air 
as a foaming agent. This foaming agent is made to be emitted thoroughly substantially at the time of extrusion actuation of 
polystyrene foam. Can cool melt to the temperature of the usual molding processing level, and a heavy load is not applied to an 
extruder. The shearing heat (shear heat) resulting from the viscosity of a macromolecule polymer is not produced. It is offering 
the new manufacture approach of the polystyrene foam which can adjust the shrinkage characteristics at the time of the end use 
of a form product as a request, can adjust the consistency and cell dimension of a form product, and can be carried out further 
again using ordinary equipment for launching. 

Configuration this invention of invention mix a carbon dioxide , nitrogen or the atmospheric gas like air . and a desirable non- 
volatile blend agent ( blending agent ) , introduce this gas or this gas content mixture into the thermoplastic polystyrene resin of 
the melting condition containing a nucleation agent ( for example , sodium bicarbonate and a citric acid ) , and relate to the 
manufacture approach of the polystyrene foam characterize by perform extrusion actuation to this thermoplastics and make form 
form . When the form obtained as a result has sufficiently good dimensional stability in a room temperature, excluding the residue 
of a foaming agent substantially and a non-volatile blend agent is used, the amount of the foaming agent used is little, and good, 
therefore melt can be cooled, without giving a heavy load to an extruder. A product possible also performing actuation which 
extrudes this form with one sheet or the thermoplastic film beyond it and suitable as a raw material for labels which a product 
suitable as raw materials, such as a plate, a cup. a food-grade container, and a packing material, is obtained by this, or may be 
appropriately contracted around a container by it is obtained. 

By the desirable description this invention approach of an embodiment, a carbon dioxide, nitrogen, or the atmospheric gas like air 
is used independently, or this atmospheric gas is introduced into the thermoplastic polystyrene ("melt" is called) of a melting 
condition with a blend agent, and. subsequently to this mixture for extrusion, extrusion actuation is performed. Said blend agent is 
the non-volatile matter in extrusion temperature, and the amount ester of macromolecules of low volatility is mentioned as the 
example in an elevated temperature. 

When using mixture with a non-volatile blend agent in extrusion temperature with atmospheric gas, before installation into an 
extruder, the aforementioned atmospheric gas and a non-volatile blend agent can be mixed, or these can be independently 
introduced in an extruder, 

prayving 1 is explained. Atmospheric gas is introduced via the pressure regulator, the heater, the two-step type gas booster, the 
accumulator, the flowmeter, the control valve, the 2nd heater, and the 2nd pressure regulator in the 1 st step of the tandem 
equipment for launching concerned into the plastic material of the melting condition in the first floor ** in this extruder. In using a 
liquefied non-volatile blend agent (for example, non-volatile ester), this is fed into an accumulator with a pump, subsequently a 
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flowmeter and a control valve are passed, and it introduces into plastic material in the location which exists in the downstream of 
an atmospheric-air insufflation point Or it is also possible to mix a blend agent with atmospheric gas within a standing mixer, and 
to pour in this mixture into plastic material from one injection point. The mixed plastics extrusion raw material passes through the 
inside of the 2nd conditioning extruder, i.e., a cooling extruder, and is extruded by the form of a tubular web. As for this web. 
cooling from the inside and an outside is desirable. 

Drawing 2 illustrates an example of the desirable mode of this invention. The extruded tubular molding object passes through the 
mandrel (M) top for internal intercooling. The mandrel for internal intercooling (M) is arranged in a location which becomes an 
include angle within the limits of 45 to 90 degrees so that it may be arranged in the location which fulfills the following conditions 
to the slanting upper part of the die (D) of an extruder, namely, the angle (A) of a truncated cone-like web (frustoconical web) 
(W) and the shaft of an extruder to make may become large from 45 degrees. The air for cooling is made for delivery and this air 
to flow in the direction parallel to a web (W) on the outside of a tubular web (W) in the location very near the die lip of an 
extruder further again. For example, when air is supplied in the direction which makes an acute angle (B) to the tangential 
direction of a web (W) and this web foams, it is good to cool the outside surface of this web (W) certainly. The air of that 
perimeter is drawn in the direction of the location of this web by the flow of this air, namely, air for cooling "is filled up" up by it. 
and cooling of a web is performed by the turbulent flow of this air at the highest cooling effectiveness. The wave-like (it is also 
called "colla tempestade GESHON") formation in the shaft orientations of a web can control thoroughly substantially by moving a 
web in the include-angle direction which cools a web by the aforementioned cooling approach, and consists of 45 degrees size 
like previous statement (this wave is well produced, when performing extrusion actuation using atmospheric gas according to a 
Prior art and making form). 

In the embodiment of this invention given in drawing 2 , and the embodiment given in drawing 4 , taper-like the ring for cooling (R) 
can be arranged near the anterior part of the mandrel for cooling. A ring (R) is cooled by the line (L). a ring (R) — the circulai^ 
sulcus section (R1) — and (R2) rt has. and these slots are open for free passage to a vent valve (V) through a conduit (P). and 
lead to atmospheric air from there. A web (W) passes through that, contacting a taper-like cooling ring (R). A cooling ring (R) is 
maintained at predetermined temperature, a deer is carried out and this temperature is kept unrelated to the temperature of a 
mandrel (M). Cooling of a web (W) is performed in the location of a diameter still smaller than the diameter of a mandrel. In the 
case of cooling of a web, the tensile force for pulling the web on taper-like the ring for cooling (R) is required, therefore it is 
required to give tension between a mandrel (M) and a common **** roller. While formation of a partial vacuum (partial vacuum) is 
attained, namely, a web contacts the ring for cooling (R) the circular-sulcus section (R1) which leads the inside of atmospheric 
air through the air hole, and (R2) by preparing, when crossing that and moving, a partial vacuum arises, and a web contacts the 
ring for cooling (R) enough certainly by this, permeability can be adjusted by the activity of the aforementioned valve (namely, 
buildup — or — tt can decrease), by this, it can increase and said degree of vacuum can decrease. 

When there was less amount of the atmospheric gas used than 3 % of the weight, it was found out that a good result is obtained. 
In this invention approach, when the non-volatile blend agent like ester was also used, it was found out that the melt of 
polystyrene can be cooled without giving a heavy load to an extruder, and processing of this melt becomes easy by this cooling, 
therefore a foaming agent can emit thoroughly substantially at the time of extrusion actuation of form. A deer can be carried out, 
contraction of the product obtained as a result can be controlled as a request, and, moreover, contraction can be acUusted, 
without changing a ripening degree, the dimension of a cell, opacity, rigidity, smooth nature, thickness, a consistency, etc. The 
most important features of this invention approach are being able to operate it. without making an environment pollute. 
Non-volatile blend agents are the drugs of the non-volatile amount of macromolecules in extrusion temperature (for example, 300 
to 325 degree F) like previous statement The molecular weight of a non-volatile blend agent is 350-450 preferably. Diisodecyl 
adipate, adipic-acid JITORIDESHIRU. and trimellitic acid trioctyl are mentioned as the example of the non-volatile blend agent 
which shows good effectiveness. 

The aforementioned non-volatile blend agent can be used independently, or can be used in the form of mixture for 
accommodation of viscosity.^ 

The nucleation agent like sodium bicarbonate or a citric acid must be blended with a thermoplastics ingredient as this industry is 
sufficient and it is known. 

when manufacture the sheet of the polystyrene foam which have the property ( namely . shrinkage characteristics ) which can be 
use at the time of actuation shrink the sleeve which consist of a molding object along with the profile of a container , and make 
the packing material and label of a container form by extrusion actuation . it be desirable that use a carbon dioxide . nitrogen . or 
the atmospheric gas like air independently use atmospheric gas preferably as a foaming agent as an only foaming agent in the 
case of manufacture of said foam sheet . However, in the case of a lever, it is advantageous to pour in the so-called non-volatile 
blend agent of the amount of giant molecules which has very low volatility in the temperature (for example, 300 to 325 degree F) 
of an extrusion molding object into the melt of a polymer. This matter promotes solvation (solvating action), weakens 
intermolecular association of a polymer, and reduces the viscosity of melt It is desirable to pour in compression atmospheric gas 
(the atmospheric gas. for example, the carbon dioxide, the nitrogen, air. or its mixture of a pressure higher than the pressure in 
the extruder in the injection point, for example, the pressure of 3000 or more PSIs) in the location of the downstream, namely, to 
pour into a polymer from the 2nd impregnation port after impregnation of said organic liquid. 

The equipment for launching used for drawing 1 by this invention like a publication may be the same as usual tandem-die 
equipment for launching, this is equipped with two extruders, and these operate under other relation mutually, namely, a polymer 
is fused in the 1 st extruder, the deer of the nucleation agent is mixed and carried out, and this nucleation agent is supplied by 
impregnation and mixed with a foaming agent The mixture (called "a mix") which is an extrusion raw material is moved to the 2nd 
extruder, and it cools, melt transports this to an annular die. and the 2nd extruder extrudes it from there, and forms the sheet 
form (sheet foam) of the successive state. 

The various means like the extrusion screw in an extruder, a die, and a mixed means and **** of a member are unnecessary. 
Furthermore, what is necessary is Just to carry out small modification of these very much, although the normal mode pump 
suitable as a normal mode pump suitable as a pump for migration of an organic fluid and a pump for gas pressure buildup (namely, 
for gas compressions) of industrial use is well-known in this industry. 

Conventionally. CFC (chlorofluorocarbon). HCFC (hydrochlorofluorocarbon). and an alkane (generally a pentane or an isopentane) 
were used as a foaming agent for polystyrene foam sheet manufacture in this industry. This foam sheet is processible into 
various articles, such as a case of a disposable cup. and It is possible to cool the melt in an extruder, without 

dissolving aforementioned fluorocarbon and an aforementioned alkane in part into polystyrene, therefore the viscosity of melt 
falling, therefore imposing a heavy load on an extruder, therefore a heavy load is not applied to the drive motor of an extruder in 
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this case, either. 

When using the foaming agent like the Inert gas (a carbon dioxide, nitrogen, air. etc.) of an atmospheric gas mold, the following 
two remarkable differences are accepted as compared with the case where CFC. HCFC. or an alkane is used. 

(1) There is dramatically little amount of the foaming agent used. For example, the order-of-magnitude value of the amount of the 
foaming agent used in the case of manufacture of the form of the thickness of 5 to 12 mils and the label mold of consistency 1 2- 
20PCF is as follows. 

** 1 Table From Bubble Agent Amount-used (%) Freon 115-7 Freon 12 3-5 Pentane/isopentane 3 -5 Freon 22 1 -3 Carbon 
dioxide 1 -2 Empty Mind 0.5-1 ♦* Base 0.5-1 In manufacture of the product of the same consistency, as compared with the 
conventional foaming agent, the carbon dioxide is effective much, namely, it has dramatically few requirements so that clearly 
from a top table. Moreover, in the case of nitrogen or air, there are still few requirements. 

(2) Since atmospheric gas is quite refractory in polystyrene, the blended form ingredient can be stored, and it can be used at the 
stage of arbitration, carry out a deer, and storage of an ingredient does not influence many properties, such as the contraction 
property of a product substantially. 

On the other hand, fluorocarbon and an alkane are meltable in polystyrene, and the viscosity of melt is reduced, therefore can 
transport the ingredient in an extruder to the front under comparatively little power. A remarkable degree of freedom is to cool 
melt at about 300 degrees F, after **, it extrudes from a die. very smooth form can be formed, and the cell in form is not 
destroyed. It is also possible to manufacture a good, other physical properties, for example, the physical property like a 
contraction property or rigidity, foam sheet further again. However. CFC and an alkane have high solubility like the above, 
therefore the abbreviation one half of the whole quantity of this matter poured in into polystyrene, or more than it also after a 
molding ingredient is extruded from a die. it remains in the state of dissolved into polystyrene. These matter Is volatility, therefore 
this matter in a molding sheet will be gradually evaporated over the period of about several months. Naturally with the label which 
should be attached in containers, such as a bottle, using shrinkage characteristics, it is required that it should have shrinkage 
characteristics as a part of property of the sheet for labels. CFC and an alkane act as a plasticizer in polystyrene, and raise 
whenever [ contraction / when reducing T9 of a polymer and performing sufficient heating contraction ]. The temperature and 
contraction (the amount of contraction) from which contraction begins are influenced by CFC in a sheet or the ullage of an 
alkane, and will change variously. 

The experimental data which investigated the effect of the temperature which the ullage of fluorocarbon exerts on contraction in 
the sheet which is 2% is shown in the 2nd table. 

^ 2 ^ 



mm igj^ip](8aft:&ifei)oiRia^(9g) 

200'F 6.0 

210'F 14.0 

220°F 45.0 

230°F 55.0 

240*F 60.0 

250*? 62.0 



However, the aforementioned fluorocarbon is volatility in a room temperature, and it will decrease gradually as time amount is 
formed by the amount of fluorocarbon. The percentage reduction (namely, loss ratio) of this content is influenced by the storage 
condition of the molding web in the case of the form of a roll, or other forms, the width of face of a web, etc., and will change 
variously. In the accelerated test (trial In a laboratory) using the sheet-like sample by which the denudation was carried out over 
the predetermined period, decline In contraction in 210 degrees F was investigated. The result is shown in degree table. 
^ 3 g 

iaa«gM(i§) 2lo•F^cfe^J• siia::^[p)g>iBLBi^(%) 

0 14.0 

1 10.0 

2 9.0 

3 8.0 

4 7.0 

5 6.0 



With the label means of attachment which consist of shrinking a form label on a container or a bottle, actuation is performed at a 
quick mounting rate called a part for 500-1000 unit/. Therefore, in this means of attachment, in order to attach this form flat and 
smooth along with the profile of a container, without producing a wrinkling, contraction initiation temperature and contraction 
become important conditions, when an volatile foaming agent is used, in order that a contraction property may change variously, 
therefore may attach a label flat and smooth along with the profile of a container in this case like the above — ^ — it is 
substantially impossible to perform label mounting actuation to the bottom of a certain condition. Moreover, in a case, when 
heating in order to make it contract, the so-called blister may be produced in the printed label side, and the fine sight of a label 
may be damaged. 

By this invention approach, atmospheric gas (for example, air. nitrogen, a carbon dioxide, or its mixture) is used, and a non- 
volatile blend agent is preferably poured in into melt further again. The heat-resistant very good amount ester of macromolecules 
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is mentioned as the example of a non-volatile blend agent In the means of attachment of the label which is a polystyrene-foam 
extrusion product, it can be considered that the matter which Is not disassembled into the bottom of a actual operating condition 
under an elevated temperature is the non-volatile matter Although the number of non-volatile blend agents which fuHills such 
conditions is restricted, adipic-acid JITORIDESHIRU. trimellitic acid trioctyl. and its mixture (namely, mixture prepared for 
viscosity accommodation) can use it very advantageous. As compared with the matter of the above [ the volatility at the time of 
heating ]. since diisodecyl adipate is only somewhat high, this can also use it advantageously. 

The experiment which consists of putting on the bottom of a severe condition further from the conditions in the case of 
extrusion molding of various organic substances was conducted in the laboratory. Each matter was put into the cup with large 
opening, it maintained at the temperature of 155 degrees C. and volatile loss was measured for every predetermined time amount. 
The experimental data about three sorts of aforementioned blend agents is shown in degree table. 
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The experimental data about some matter which does not fulfill the aforementioned conditions is shown in degree table. 





5 


m 




373 


1.7 


24.1 












316 


4.3 


60,4 




303 


14.0 


97.0 












430 


2.1 


27.5 










u- h 









The embodiment of this invention is described. In not volatilizing under an elevated temperature, pouring in the non-volatile blend 
agent which has the property of not carrying out decomposition, either and operating it as a foaming agent using the gas of an 
atmospheric gas mold When two sorts of aforementioned matter is **** mixed using the valve means, and the obtained mixture 
can be poured in from one port in an extruder or an extruder has two ports, two sorts of aforementioned matter can also be 
poured in from a respectively separate port Therefore, installation of a special mixer is unnecessary and **** of the screw of an 
extruder is also unnecessary for it. It is required to form the pump suitable for migration of a non-volatile liquefied blend agent 
and the pump for putting the pressure of 3000-4000PSI on this gas, in order to pour in atmospheric gas into an extruder so that 
clearly [ this contractor ]. Therefore, when supplying each of these matter, a suitable measuring means is needed for control of 
the amount of supply of each matter. . 

this invention approach is an approach especially suitable for manufacture of the form ingredient which can be processed into the 
foam sheet which has shrinkage characteristics. A label and a disposable cup are mentioned as the example of the field of the 
invention of such form. The ingredient suitable for both these two applications can manufacture according to this invention, and 
this ingredient can be processed into the final product suitable for a predetermined application. As for the amount of the non- 
volatile blend agent used, in manufacture of the thickness of 5 to 12 mils, and the label of consistency 1 8-22PCF, it is desirable 
that it is about 1 % (weight criteria of form). As for said amount used (weight criteria of form), in the case of the thickness of 1 6 to 
22 mils, and the raw material for cups of consistency 12-14PCF. it is advantageous that it is about 2.0%. 

In order to investigate the effectiveness of a non-volatile blend agent, the experiment which measures the temperature of the 
inlet port of the load (a unit is an amperage) concerning the motor for actuation and a die was conducted. Adipic-acid 
JITORIDESHIRU was used as a non-volatile blend agent. 



^ 6 ^ 

a^j^s (T>-<TS[) jag 

0 119 318 

1.5 93 318 

^mVc^ 0 105 329 

^mW^M 1.5 95 322 



or [ maintaining the temperature of "melt as it is by addition of a blend agent so that cleariy from a top table ] — or amperage" 
required to keep it still lower can be decreased considerably. 

Another effectiveness acquired by the activity of a non-volatile blend agent is that contraction starts at temperature still lower 
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than the contraction initiation temperature which T9 of a polymer fell, therefore was accepted in the conventional industrial 
contraction approach on the occasion of contraction of the form by heating. The relation between the amount of the blend agent 
used and this effectiveness is shown in degree table. 
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Still more nearly another effectiveness of a non-volatile blend agent is that stabilize the contraction property of a sheet 
therefore this property does not get worse quickly after the long passage of time. Evaporating this after the passage of time on 
the other hand, when CFC and an alkane are used as a foaming agent, a part remains, and its property of a sheet is unstable and 
it gets worse quickly after the passage of time. 

The contraction property was examined immediately after the extrusion of a sheet and three months after. The result is shown 
in degree table. 

B 8 ^ 

j RIi^ {%) (22011 ) 

% ?a m -y'^-y K^i ffaig^ 3 1^^^ 

y \y± vn U L 12-14 4-6 

± ^ :^ 1.0 % 12-14 10-12 

Another effectiveness to the pan obtained when the non-volatile blend agent of the aforementioned mold is used with 
atmospheric gas does not evaporate a blend agent, therefore a blend agent is not condensing on a die lip. an air-cooling means, 
or a sizing mandrel member. Such condensation may take place, when a volatile component exists in polymer melt The dimer and 
oligomer in polystyrene resin will volatilize with these foaming agents immediately after extruding from an extruding die by 
dissolving into it, since it is meltable to CFC and an alkane. when CFC and an alkane are used. An aforementioned dimer and 
oligomer are condensed on the metal side for cooling of a die mandrel area, are accumulated there, and a drop may come to give 
them on a web. These low molecular weight constituents form the defective part like a stain on a sheet surface, and weaken a 
sheet although actuation like slitting is generally performed on this sheet after ** at the sheet of printing, blanking, and/or the 
form of a roll at high speed — weakening of the above [ time / of this actuation ] — an irregular gash is generated to an area, 
therefore a web can cut during the processing concerned 

The foam sheet with which another profit obtained by using atmospheric gas when manufacturing a form ingredient according to 
this invention was obtained according to this invention is much more hard to produce a gage band as compared with the foam 
sheet made using the plasticity foaming agent like CFC or an alkane, namely, is that there is still less dispersion in thickness. In 
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the form made using CFC or the alkane, the thickness of the part which met the width of face of the sheet cut out from the 
extruded tubing changes variously, and it changes for every location, and the measured value of the thickness by the caliper 
carries out a deer, and calls this dispersion a gage band. It is possible not to dissolve atmospheric gas in the melt concerned, 
therefore to operate it by applying the tension and the pressure which become size considerably, when resistance [ as opposed 
to external force (tensile force and compressive force) in the produced foam sheet ] is comparatively large and it rolls round on a 
roll since it does not exist in form unlike the case where this uses CFC and an alkane. 

Drawing 3 is a drawing in which the example of **** of winding actuation is shown. Like a publication, the front face of the winder 
which has a reel drum side is pressed to the direction of a forming roll, and winding actuation is performed to drawing 3 . In this 
take-up motion, in the take-up motion of the conventional form, it differs from the pressure of 20-50PSI extent transmitted 
through the lever assembly containing a power cylinder (C) greatly, and the direct impression of the pressure which is 6O-80PSI 
extent and which becomes size can be carried out continuously. With conventional equipment, when the diameter of a roll winding 
object increased, there was a fault that said pressure declined. According to this strange method, as long as the homogeneity of 
a gage was maintained in the direction of a cross section of a web. it was found out that a gage band is lost substantially. The 
gage band poses a problem over many years in the technical field of form. That is, it may become the distorted cause of the web 
stored in the form of a roll, since [ this ] it is distorted, a problem may arise at the time of printing of a web. the raw material 
formation from a web, and slitting, and a problem may produce a gage band also about the engine performance of a fina! product 
further again. In this industry, many researches were done for solution of this problem, the activity of a rotating die and/or airing 
(air rings) was proposed, and the method of attaining homogenization of the thickness (it is also called a ''gage") of the direction 
of a cross section using a further again much more complicated means was also proposed. When insoluble atmospheric gas is 
used on the occasion of manufacture of a polystyrene-foam molding object, by obtaining a substratum with the low rate of 
permanent deformation (substrate), therefore putting a pressure at the time of formation of a roll, a gage band can be vanished 
substantially and the quality of a roll improves remarkably. 

or [ using atmospheric gas and using a blend agent ] — or the example of the some of the form ingredient manufactured without 
using it is shown in degree table. In addition, in this experiment, various the amount of the blend agent used was changed. 
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The amount of the carbon dioxide used, the thickness of form and a consistency, and relation with line speed (it is also called 
"linear velocity") were investigated. The result is shown in degree table. 
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Experiment 1-4 — When the amount of the carbon dioxide used was made to increase, maintaining thickness at constant value 
(15 mils), the consistency decreased from 17.5PCF(s) to 13.5PCF(s). Line speed must be increased in order to maintain thickness 
at constant value. 

Experiment 5-9 — When line speed is made low under a predetermined operating condition, thickness increases and a 
consistency decreases. Furthermore, in order to enlarge thickness by a consistency decreasing if the amount of a carbon dioxide 
is made to increase as shown in experimental data, it is necessary to gather (32 mils) and line speed. 

Contraction of the foam sheet of the thickness of 7 mils and a 20 pound per cubic foot consistency was measured. Temperature 
is 200 degrees F, 210 degrees F, or 220 degrees F, and measured contraction of a lengthwise direction (the direction of a 
machine), and a longitudinal direction. The result of this experiment is shown in degree table. 
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smoothness) 

The smoothness of form changes variously according to the class of atmospheric gas so that cleariy from a top table. 
Although the manufacture approach of a polystyrene foam sheet ingredient Is indicated by the detail, also when manufacturing 
polypropylene and the foam sheet ingredient of polyethylene as a desirable embodiment of this invention, without this invention's 
also using atmospheric gas, however using a non-volatile blend agent it can use for this description advantageously. 
The atmospheric gas which is an atmospheric proper component is used for this invention as a foaming agent so that cleariy from 
the aforementioned explanation. This foaming agent is made to emit thoroughly substantially at the time of extrusion actuation of 
polystyrene foam. Can cool to the temperature of normal operation level and, moreover, melt does not give a heavy load to an 
extruder. Moreover, the shearing heat (shear heat) which originates in high polymer viscosity cannot be generated, but 
contraction can be adjusted as the demand of a user in the end use of form, and a consistency and the dimension of a cell can 
be adjusted. It is related with the manufacture approach of the polystyrene foam which has the advantage that it can be operated 
using ordinary equipment for launching. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

Drawing 1 is the schematic drawing of an example of the equipment for launching used for this invention approach. 
Drawings 2 are some informality enlarged drawings of this equipment for launching. 

Drawing 3 is the schematic drawing of the take-up motion used by the downstream of this equipment for launching. 
Drawings 4 are some informality enlarged drawings of the equipment for launching used for another example. 
0 .... power-cylinder — D die;M of an extruder .. mandrel; R .. ring for cooling; — Rl and R2 .. circular^sulcus section;V .. vent- 
valve:W .. a web. 
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DRAWINGS 



[ Drawing 2 ] 




[ Drawing 3 ] 




[ Drawing 1 ] 



http://wvw4jpdl.ncipi.gojp/cgi-bin/tran_web_cgLeije 



2005/04/05 



JP.07-064005.B [DRAWINGS] 



2/3 ^— V? 




http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgLeije 



2005/04/05 



JP.07-064005.B [DRAWINGS] 



3/3 




http://www4.ipdl.ncipi.goJp/cgi-bin/tran_web_cgi_ejje 



2005/04/05 



